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Pedigree Abstract Background-Most non-chromosomal congenital heart defects are thought to be caused by the interaction of genetic factors involving multiple genes Further linkage analysis done on large pedigrees could show the locus of the gene.
In the past, the occurrence of most familial cases of congenital heart defects has been explained by a multifactorial (polygenic) threshold model. These particular families were thought to have a higher genetic burden and thereby could reach the threshold more frequently than the families with isolated cases.10 Although multiple genes for risk cannot be disproved, families like those summarised in the table raise the possibility of a single gene defect. In the polygenic model the risk of recurrence in a sibling or offspring of an affected person should be the same and is about equal to the square root of the incidence of the defect in the population. Sanchez-Cascos calculated the risk in first degree relatives to be 1 8% based on an incidence in the population of atrioventricular septal defect of 0'036%, but actual recurrence in that series was 8-7%."3 Based on the available data Nora and Nora suggested a risk of recurrence in siblings of patients with atrioventricular septal defect to be 2-9%, rather close to the theoretical risk of recurrence. The risk was much higher for the offspring if the mother had an atrioventricular septal defect (14%) than if the father had the same defect (1%).' In the polygenic model, a higher recurrence is expected in relatives of the less frequently affected sex. The sex ratio for atrioventricular septal defect is 1 1 males: 1 female, but the ratio is not high enough to explain the noticeable maternal effect. This led to the suggestion that mitochondrial or cytoplasmic inheritance may be involved in congenital heart disease including atrioventricular septal defect. 2 In cytoplasmic inheritance the mother transmits the mitochondrial DNA to the offspring in addition to the nuclear DNA. Therefore, if the defect involves mitochondrial DNA, the mother may transmit abnormal mitochondria (as well as normal mitochondria) to all or most of her offspring, whereas the father does not. In the case of atrioventricular septal defect, only one study has shown the importance of maternal effect in its recurrence.7 In this study, 19 mothers with an endocardial cushion defect gave birth to 36 infants (sex not specified), five of whom had a congenital heart defect. Two of these infants (one male and one female) had an atrioventricular septal defect, whereas none of the 16 infants had an atrioventricular septal defect when the father was. affected. Marino and Corno studied 172 patients with atrioventricular septal defects. Only two of these had a parent with the same lesion and both were fathers.8 Taking together the other families with paternal transmission,59 the theory of mitochondrial inheritance for most familial cases of atrioventricular septal defect becomes unlikely. In our review of familial cases of atrioventricular septal defect, we did not encounter any family of three or two generations that was strongly suggestive of a mitochondrial inheritance pattern. This would consist of several affected female and male siblings in which only the affected females and not affected males would transmit to the next generation. Families like the one in our report are consistent with this inheritance but not strongly suggestive of it. Moreover the human mitochondrial genome and many of its disease producing mutations have been characterised and sequenced. Mitochondrial DNA has been shown to code for 13 different enzymes of the oxidative phosphorylation system. The clinical phenotype of known defects has involved progressive multisystem degeneration. Leber's hereditary optic neuropathy), rather than having caused congenital malformations. '4 In conclusion, the genetic cause of atrioventricular septal defect seems to be heterogeneous. Those cases not associated with trisomy 21 are mostly polygenic, but a small proportion of cases suggest a single gene defect. Based on analysis of pedigrees and reported familial cases, there is no strong evidence for cytoplasmic inheritance in familial atrioventricular septal defect.
